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DDISCUSSION
Dr David Adams (New York, NY). Volkmar, I enjoyed your
talk, as always. I think we all continue to learn a lot from your ef-
forts at Leipzig in refining surgical valve strategies, particularly in
the non-sternotomy setting, and this article is no exception. The
fact that this was a randomized prospective MV repair trial is no
small feat. Your 100% repair rate with excellent postoperative re-
sults in a consecutive series regardless of technique is a standard
we should all aspire to. I think the most important aspect of this
study is the emphasis on nonresective strategy, which is particu-
larly relevant, as you showed, in the setting of fibroelastic defi-
ciency with ruptured chordae and normal leaflet segment. I think
there is a lot of misunderstanding regarding Carpentier’s tech-
niques, and I would emphasize that an overly aggressive resection
is a pitfall that should be avoided. I do have some specific ques-
tions regarding your study.
First, can you clarify the extent of your quadrangular resection in
the resection group? Was the entire prolapsing segment always re-
moved or did you limit your resection to the area of prolapse be-
tween intact chords?
Dr Falk. We usually resect the complete P2 segment and do
a quadrangular resection, which is completed by a sliding plasty
or at least compression or plication sutures.
Dr Adams. One point I would make is oftentimes when you do
that you remove nonprolapsing tissue that would be effective for
your surface of coaptation. Again, a technique I learned from Dr
Carpentier is that typically it is to preserve part of this P2 segment
if it is nonprolapsing, and that may be one reason why you are see-
ing a difference.
The second question was how did you handle a deep indentation
between adjacent leaflet segments associated with P2 prolapse in
the loop group?
Dr Falk.Well, if at all, we would suture it, close it with a suture.
As you noticed, there were a couple of dropouts in more complex
pathologies of the posterior leaflet that were not obvious at the
time of randomization, which was purely based on transthoracic
echocardiography preoperatively. Some of these patients had
more complex repairs, including closure of a deep indentation or
placement of additional loops on the neighboring segments, usu-
ally P3 or sometimes a combination of resection and chordae
replacement.The Journal of Thoracic and CDr Adams. Volkmar, I find the loop technique intriguing, and I
just have 1 question about it. It is obviously effective. When you
attach multiple chords with the loop technique along the edge of
a leaflet from a single attachment in the ventricle, the respective
lengths should change as you move away from the point of papil-
lary muscle attachment. What is the limit of prolapse you can cor-
rect with a single-loop apparatus?
DrFalk. In case of a large prolapse involving 1 ormore segments
the loopsmay not arise from 1 papillarymuscle alone, for the reason
you just pointed out. We would therefore use multiple loops from
both papillary muscles, always trying to avoid to cross the midline.
Dr Adams.My next question is regarding the measuring of the
coaptation depth. The main difference between the 2 techniques, al-
though significant, was only 1.7 mm, and in my experience I have
not found transesophageal echocardiography to be sensitive to the
millimeter level for that measurement. Can you please clarify if the
grading was done in a blinded fashion and did 1 reader make all of
the measurements?
Dr Falk. Coaptation length was measured in the operating room
and reviewed by 2 different echocardiographers. Without argue, the
difference may look small but may have an important effect for
long-term durability. I could show you a number of examples
with excellent coaptation using the loop technique as opposed to
a number of patients in whom we found little apposition with the
resection technique. A retrospective analysis of our overall series
of more than 1600 minimally invasive MV repairs showed that pre-
serving the posterior leaflet yields a better long-term freedom from
valve-related reoperation. However, this randomized trial was not
powered to demonstrate any difference in clinical outcomes.
Dr Adams. I would just again caution that that probably relates
to the amount of leaflet, normal leaflet tissue, you resect when you
have a P2 prolapse. But I think the message of your work, which is
so important and which we continue to learn, is that we have to
respect tissue, and whether you choose a limited resection, qua-
drangular resection, or nonresection technique, including PTFE
(Gore-Tex), chordal plasty, or chordal transfer, all of that is going
to be important to optimize the surface of coaptation.
I think it is interesting. Your group is doing what others are do-
ing. We have stopped talking about MR. We are fixing that. I think
we have learned from Tirone’s data that because of the recurrence
of MR, the focus is shifting from not which repair technique we use
but the surface of coaptation, not about how we solve MR but how
good is the repair in terms of durability. I think this article is really
important for that.
Dr Craig Miller (Stanford, Calif). Could you tell what fraction
of your patients had real myxomatous disease, Barlow’s, and what
fraction had the older fibroelastic deficiency?
Dr Falk. You saw the long time span for including patients in
this study. We only included patients with pure P2 prolapse caused
by fibroelastic deficiency. There was, by intention, no Barlow’s in
this group. This is a different group of patients requiring more ex-
tensive surgery involving the anterior leaflet and therefore is not
useful for a comparison.
Dr Michael Hasenkam (Aarhus, Denmark). You correctly al-
luded to the importance of having low stress on the subvalvular ap-
paratus and, in particular, the leading edge chordae. But could you
in your studies postoperatively assess in some indirect way the ten-
sion that you have on the loops that you implant?ardiovascular Surgery c Volume 136, Number 5 1205
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DDr Falk. I am not aware of any measurement to address tension
on the loops. Therefore, I don’t have an answer to that question.
DrHasenkam.Because if you could indirectly assess that by vi-
sualization of the movements of the leaflet, it could be a important
postoperative assessment for long-term application.
Dr Falk. I agree. We saw preserved mobility of the leaflet with
neochordae replacement as opposed to the resection technique. At
this meeting, an experiment in an in vitro left heart simulator study
on MV hemodynamics after MV repair using either a quadrangular
or triangular resection versus neochordoplasty was presented by
Padala and Adams. This elegant study supports our findings be-
cause the authors demonstrated improved coaptation and preserved
mobility of the posterior leaflets with neochordae.
Dr Prasad Krishnan (Bangalore, India). Systolic anterior mo-
tion (SAM) of the MV is a phenomenon that is seen after resection
of the posterior mitral leaflet, but because we started implanting ar-
tificial chordae to repair the valve, we have seldom seen SAM in the
intraoperative echocardiograms after repair. Is this a phenomenon
that you have observed or have you looked into this aspect?
Dr Falk. In this particular group we had no SAM, but it has oc-
curred in our practice. SAM is usually caused by using too long
loops that create a bulging excess P2 segment that pushes the ante-
rior leaflet toward the left ventricular outflow tract. It is therefore
important to exactly size the neochordae to create enough pull so
that SAM cannot occur.
Dr Vaughn Starnes (Los Angeles, Calif). I congratulate Dr Falk
on a nice study. This is related to Dr Krishnan’s question also.
When we see a large prolapsing P2 segment, we often see a rough-
ened surface and a smooth surface representing a true leaflet por-
tion. Where do you place the chords to avoid SAM, and are there
some preoperative predictors on the echocardiogram that would fa-
vor resection over chordal insertion, such as a long anterior leaflet
where you think the coaptation line is going to be high up in the
ventricle and cause SAM?
Dr Falk. As you know, there are a number of parameters that
you can derive from echocardiography that are predictive for the
occurrence of SAM after MV repair, including an anterior mitral
leaflet to posterior mitral leaflet ratio of less than 1.4, a posterior mi-
tral leaflet height of more than 1.5 cm, and a C-sept distance of less
than 2.6 cm. If you plan to preserve the posterior leaflet, it is impor-
tant to use short chords, and in terms of insertion, to use the body of
the leaflet to avoid SAM. The idea is not to have full mobility of this
leaflet but rather to pull it down and have it serve as a large coap-
tation area or landing zone for the anterior leaflet. So functionally
the mobility is impaired, but by doing so, there is little risk of
SAM. In certain constellations prone for SAM, it may be advisable
to consider a resection technique.
Dr Craig Miller (Stanford, Calif). But SAM is not going to be
a real issue in elderly patients with fibroelastic deficiency.
Dr Falk. Sorry?
DrMiller. SAMwill not be a big issue in the examples you have
shown us. These are older people with fibroelastic deficiency, and
those posterior leaflets are not all that tall.1206 The Journal of Thoracic and Cardiovascular SDr Falk. I agree, these were selected patients not prone for
SAM.
Dr Miller. I think Vaughn was asking where you do insert the
neochords on the P2 scallop, how far back from the free margin?
The junction of smooth zone, rough zone?
Dr Falk. That would depend on the excess tissue that is present.
The more excess tissue, the more into the body we would insert the
loops while still using relatively short chords.
Dr Robert Dion (Genk, Belgium). Volkmar, congratulations.
This was very neatly presented. Don’t you think you should maybe
adapt your conclusion and not oppose one technique to the other
one, because it depends very much on the quality of the P2 prolaps-
ing tissue. If it is a huge, yellowish, thick tissue, I think you should
favor resection, and if it is a more normal-looking valve segment, I
think you should use neochordae. In my practice, I use both tech-
niques, partial resection and a chord.
It is a beautiful study because it is prospective and randomized,
but I am not sure that you can conclude that one technique is better
than the other one. By the way, a 6-mm coaptation is, in nature, nor-
mal. I think you have proven that you can achieve perfect results
with a multiloop technique, but don’t you think you should be
less exclusive and conclude that the chosen technique should de-
pend on the quality of the prolapsing tissue?
Dr Falk. As you noticed, I was cautious with my conclusion. I
didn’t really say one technique was better than the other. My sole
conclusion from the presented data is that we can expect a larger
coaptation area with the loop technique. You rightfully point out
that there are patients with too much excess tissue that requires
a resection, and you may have noticed that this was the reason
for some dropouts and crossovers in this study. There are circum-
stances when you would prefer one technique over the other.
I guess the bottom line is that one should have as many repair
techniques as possible in one’s armamentarium and use them
appropriately.
Dr Harold Roberts (Lauderdale Lakes, Fla). I enjoyed the pre-
sentation. I actually made a trip to Germany a few years ago just to
try to incorporate this technique into my practice; however, a major
limitation for us is that it is difficult to have these loops prepackaged
and ready to go in various sizes, and unfortunately we don’t have
access to Frau Conradt in Fort Lauderdale. Has there been any in-
terest from the industry in prepackaging these loops? I think you
would achieve a wider use of this technique if such was available
in the United States.
Dr Falk. So far no company has decided to manufacture these
loops. For the time being they are custom-made on site. It is unfor-
tunate, but none of the companies around have decided to pick up
the technology and do it.
Dr Miller. Or you can do it yourself.
Dr Falk. Or you can do it yourself, right.
DrMiller. Volkmar, fine presentation, excellent study. We con-
gratulate you and your colleagues for going the extra kilometer to
do this right (randomized, prospective), and we look forward to
the longer-term results.urgery c November 2008
